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Fig. 1. Synthetic procedure of ricinine.
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'H NMR (DMSO-dy), & (ppm) : (] ): 3.94(br s, 1H, Ar-
OH), 6.31(s, 1H, Ar-H) () ; 6.0 (d, 1H, Ar-H), 7.53(d,
1H, Ar-H)
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Fig. 2. Synthetic procedure for ricinine from
malononitrile and triethylorthoacetate by
simple cyclization method.
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'H NMR, (DMSO-dy), 8 (ppm) : (1) ; 3.54(s, 3H, N-
CH.), 4.03(s, 3H, O-CHs), 6.24(s, 1H, Ar-H), 8.12(d,
1H, Ar-H)
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2.40(s, 3H, C-CH,), 4.32(q, 2H, CH,) (V) ; 2.95(s, 3H,
N-CH,), 3.20(s, 3H, N-CH;), 4.10(s, 3H, O-CH»,),
5.08(d, 1H,N-CH), 7.05(d, 1H, CH-C)
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1H, Ar-H) (X) ; 3.55(s, 3H, NCH3), 4.0(s, 3H, OCHa),

6.20(s, 1H, Ar-H), 8.10(d, 1H, Ar-H)
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Table 1. Physicochemical properties of synthetic intermediates and ricinine

Compound M.F» M. WD M. Po(TC) Appearance
Chloronorricinine CsH;CIN,O, 170.6 200-221 White solid
Chlororicinic acid C;HsCIN,O, 184.6 200-201 Brown solid
Chlororicinine C;H,CIN,O, 198.6 239-240 Brown solid
Ethoxymethylene C;HsN,O 136.2 90- 91 White solid
Malononitrile
Dicyano-4-(N, N-di- CoHiN;O 177.2 130-131 Red solid

methylamino)-2-methoxy-
1,3-butadiene

Dimethoxypyridine-3- C:H;sN,0O, 164.2 143-144 Brown solid
carbonitrile
Ricinine CsHN,O, 164.2 197-198 White solid

¥ MLF. : Molecular formula, "™M.W. : Molecular weight, “M.P. : Melting point.

ricinine 90% 2 7}7} VElydt). £38] chloronorricinine 2] 2271 A e A Bt

F&o] @& o]fE cyanoacetyl chloride’} ketone o Spath 5(1923a)2 dA 9 Bty E3) Ricinus 2
lactone 0.2 {51 o] A Eo| AAFste Aura = E9] alkaloid$) ricinine® %7} L}E} L 298y,
FEAN B FAEo] A7) WEd Ao ARE  ricinined AT 84k Helo] o8] F 279 ricinine ¥
o e e Ter— B31(1923b) gt ‘j} Atk

4O TR $ATE 49E A VIRY 99 RS 20 o) Be 00l B4E 50 B
A3} mass spectrumol] 2|8t 831 Eo] Hzlo]& (MH)o = A& Al=E4 T Schmidi(1977), Mittelbach 5(1985)]
-] chloronorricinine 170, chlororicinic acid 184, A A3 ethoxymethylene malononitrile2 A* buta-
chlororicinine 198, ricinine 164% 1218 4= 9]l om dienedicarbonitrile®] 222]3} ¥k © 2 ricinine 33}
'H-NMR spectral data= 7 &4 20] o] 24 B =)o} 4 don, gAFE L ethoxymethylene malononitrile

Table 2. Insecticidal activity of synthetic intermediates and ricinine against brown planthopper (Nilaparvata
lugens), pea weevil (Bruchus rufimanus), two-spotted spider mite (Tetranychus urticae) and house
mosquito (Culex pipens pallens)®

Mortality (%)
Compound Nilaparvata Bruchus Tetranychus Culex pipens
lugens rufimanus urticae pallens
Chloronorricinine ( ] ) 30 40 60 10
Norricinine () 20 35 0 33
Chlororicinic acid (1) 40 40 60 15
Ricinic acid (IV) 15 30 0 10
Chloro ricinine (V) 40 30 . 10 44
Dimethoxypyridine-3-carbonitrile ({) 0 0 0 0
Ricinine ( ¥) 80 75 0 13

® Treated concentration was 1,000 ug/ml on brown planthopper and pea weevil, 500 ug/ml on two-spotted spider
mite, and 10 ug/m! on house mosquito.



22 2

98%, 1,1-dicyano-4-(N, N-dimethylamino)-2-methoxy-
1,3-butadiene 90%, 2,4-dimethoxypyridine- 3-
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Synthetic method and insecticidal activity of ricinine

Oh-Kyung Kwon*, Soo-Kil Lim', Dal-Soon Choi and Suk-Hun Kyung? (National Institute of
Agricultural Science and Technology, RDA, Suwon 441-100, Korea, 'Department of Agricultural
Chemistry, Korea University, Seoul 136-701, Korea, *Department of Agricultural Chemistry, Kon-Kuk

University, Seoul 133-140, Korea)

Abstract : In order to obtain leading compound for the development of new pesticide through the
organic synthesis of natural products, the synthesis of ricinine, an active compound of Ricinus
communis, was established and biological activities of synthetic compounds against insects were
examined. The synthetic scheme of ricinine was composed of four steps by the spontaneous
condensation of the cyanoacetyl chloride. A modified synthetic process was also estabilshed to
enhance the synthetic yield by simple cyclization of ethoxymethylene malononitrile. In the bioassay
results of synthetic ricinine and intermediates on four insects, the mortality of ricinine on brown
planthopper (BPH, Nilaparvata lugens) and pea weevil(PW, Bruchus rufimanus) was 80% and
75% at the concentration of 1,000 ug/ml respectively. Chloronorricinine and chlororicinic acid
having chloride group in molecular structure gave 60% mortality on two-spotted mite (TSSM,
Tetranychus urticae) at the concentration of 500 wg/ml. The mortality of compounds on house
mosquito (HM, Culex pipens pallens) was meager at 10 ug/ml level.
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